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jrf'aRl^f <ilRferj<p <3®FW, M4t-hooo 
^ssRs|f5po| 



SWf't : iS.fe'ls 

wnfas 'Q #I#s ^^RT«t : hS,^ 

^Tlt^o : few *<1SI , ^oob- 

1^3* : 



bmw, 



St^T 



l&srm 

'SliR'l <!'st s 3[ 



isrtft?r 9twm *q 



WW 4^> falqW] RwU «HJ I 



: ^ff<I 'ail^pilu C®5««r*n?p& iplSro'H ('3t?R R«1)h) 




m* 

i ^iffrst ®to«r ^flrarafa ^pra<r *fmt?r ^rstc 0 !^ ^MT- 
^ftfcwt, 'siKf-^rpnto « j ik^f«<p ^ta*izi<ii^ <iii.'s , iiij'jj-'s(.<p jjf\s<pp|\o ^r, ra^ ®it^j wt^t?r f*i^ia>»i 
« st^pr ^iiRnjw ^tPfir ai^ras gprfw ^?r 1 % ^ipofw « ^rwifw >'*«< 
pM^kis topn «n 5 >j-^o<p i tW iirt ■gt^a isPf ^fRT *ira ^ *lliri»-w’jc,<nl £|i>Pivo %r I 

$pra?r «ttr is.s .8 ttiist % -sfPofaF, -srpcfw « ^ insofar ^sm “Pma^ *n?*pfir, gfoflsfr « 
^I'HMWwii ^u “f^roa^sr shtr « <n*to<mH *wf¥to *#s^ri 2 >s*<? TOT^iwtswarcr 

«hl»iiSl ntera tot raw w o% ’flir'a^s^ «#s ^ i -sTsrcw *nra ^riw ran « ^witwr siRm 

gfoq'siis d^MtS \ooo Rjj »iN)I»w <3 »il<uR < P ■'■'swra 2 fRT Wn *l|ij’j^'s<p Sw ®PTlran 
R(,*|<i'93(.ii?i ^Rft Mlft* •jjulfliflu *ih)(.*i g»BI1?r ^RflPpr to *l15i*iNw <mI ^ I ^ootr '>ilc.=n ffapf Pffl»im 
*tfos 'Pwf^w 'GWWltf* ^llftm sm 3 TOT, nffFT to to*lFps trot WflWR! ’Il^'sxp 
^tM%r ^ to i ' 5 Ht ^rat nfir, -^iij'j>yx»*lT» f 5 tw--pmff^ fit? ^tirat sR^iraro « *ivraM«i% 

<K .°1 Rc.<lfo '0 ^,(.<1 I 



to||C«1lt4 yiJl?IHW 'SlliST ^0^ ^sft<T WJ Wfl to f 5 l«HR^1i‘1'Sl ’mprc 1 # ffitfotto 

wiR 'fsppfl 5 '® toq*flft gffcfij- tonm?r-c»tw <$P<ii>Ih « an nssrai^ ^ ws i gpojtnt 

nw, <£w ‘Pwffa ^ntspt'^sin ntra *sns. Pw^f «i%s 'EpT to np^ #^ra 

graft •to'sit'o nt ra-rastrat trow <mw nrara i 



#Ps fspspira* ^rafirat^t ^sifetw <ro 'siisfw ^i51 ^Ps ■srpr 

'0"1J»|||.'I toil's ®lt^J «WS 5®'0<| 5l«sr>tR'o •q'SfSt'D Stfllef^lo 3 RS*fWtff5: 

®s 

'S&m I SWstJ 'Q tflOllPfa ^i<\^\<\ ^f^Sr WV '5w>^<! \g filths 

W, ^ *lS^l3lPRr g|Wlw Ji^erelM \ 

w*s Pr^fflcim ^ i ^ c^r 

^ '»r«l<ij C¥U$Tstf<\\'>v<\ l wr f*W?kt f^s? 1 *l^w<i 

^\©ij R^^J<1>8 'Ollil'Q <P^t v © j r*M ^C<1 i 



f^w^r ®p=r i£R 5 fl> <hhmiR ,4 2 |&?rf R>fsc^ i 

< 1l5)j'^®c<p^ ^lc<il 'Syjsjc.'H^ «r*ij c<ic<pIc*h| ?iJ)«i^oi<p 'Q <(fe J K 9 t^s ^govpn Reefs'© ^(.<1 | 

^r ^fili>sl<i 2 f^iff*^© s|u> 5 l<i ^*r f*W%w 

fwKs^W^^ ^CTT <i^H ^V^(. b t I ^ ’ 5 K?U *tf%sflfiN 

^iij , ^o<p’j(. e ii 2 f^r - t <p^c.'© t^?r R 5 ^ tip|l> RwR> c<ic.vo 
c*H^r 'Q c&^t '»njM i 



%T ^ ^Wt, J 1*^ v 1l<1*il, C<ilIi<P ^SR%T 2RI 2l c t^‘ 'S WW ^SF 'q|^©R<P^|(.<l 

cswt 'Q ^ Rc<jc^, wn^ i <jIci^ £f%s ^®r, mr S-h^ ^ i 



Oll>>D%p| '4l>lH®RrH 
CbUR^jH 



wt^r f*ro^r ^s *fRi<pw c^, uw i 





wt?r 












^S'S^tltt 






&«t 9>RR|<5 *i*f|<M«t C5?fi> 






'5|^5I 






v lffH??lTR 









Woofer 



^ff=r w® ^jt^r o>\rs<t-^\r) ^gtf^s i% ◄'ftiiw 

~sj^ i (Tf^ gft^ifsr^ ^?rt ^sg^jc^ (^ofw 'ffw^tPh© 

i 4 *llt*r ^iwltsN’ <p^T ^r i 

<?rc 5 <r*jmt 

^CT'olt*, RRjjj ^\^<? (nlj <i°il ^?r i ^iRRlR'© <i«k.'o ^ c*l*i|* (?r, c<ph 




o*i< 5 * ^fat 

A, B, C, X, Y, Z ^s#r £f#^ <?# ^?r ^ Rente <?r c^tFTt 

i 

(^P) W*M, A = 6 C**!^ 0 $ ^W®T *MR<P (TH* I 

(*t) ^otf^t^T CW,B = {1, 2, 3,4, 5} 

(*0 (7T^ 0# R«ms>|^ CW, C = { x § x ^MR<p ^BT x <5} 

? " [£$.«> *W < w^i' 5 K^^ 5 Rr“ ? ” Ici^r ’rf^t's “ i ” <mln 

^t^r i 



(Tf^^tWT 







^r, ae A (?pft a#A < tt^^w 7 tT^', a £ A <pt*IT ^ r i 



i Actr^WU 



( 7 |t> 



^ A (Tl^^eT WTT B 0*1(5* W ^ B (TT^^eT’WlJ A (TK^^TW^T, A C# >0 
B (Tit* <?# <£rax (TNt A — B i 

A = x e A^T, xeB^ 4<3X x e B^®T, xeA^fi 



>o|Pi4i <7 r5<t ^Rm c^rr *i wj«» 

o>i< 5 * c.<p|(.«il ^iR<i^s*i ^ «rt i 




<P*C ®1 vo|Ri<p|* ^PUCW 



o *5 : 'oio r i<i 1 ' 

0 * 1^5 *®ii ^?r i <?i<p| o* 5 c<p 0 £j v ®l < i s q|*l jjR'o <p*i ^r i 



I (7T <7Tt5^ C^TTt WU <7^, #t^t ^t XRT 



*TO, ^ifsR 5 iSrows W 



'5rr*rcf^ 5 



* 



^ A (Tirf^ w wu B (7^ wu ^r, wr Ac^B ^ ^*K7# ^it ^?r ^ AcB 
1®TC*T ^t £i^K ^T ^T I wNItvo c f^s <;j<q$J<i ^5T I *T¥%T (?I, A c B ^ 'Q 0^®T 

*lfw x G A x gB^TI 

WCR'® A (7TC^^«T'*TW A C^WIT, (71 C^TTt <7tf> A ^ Piters 4^^7# I A, 
B tiff 'S'lcWS «Tf ^C«T ^©t A (£ B 2pFt*f ^?ft ^5TI A cz: B ^C®T, A (7TU> tiffff ^\0 ^fRfK 

^lOR^ B <71 U> ^ I 

C<IC^ (Tf^ 0 4 C.<Plt*i| J 11 J 1J <71^, ^o^ts 0 (£ A *^T I 0 <7T wlwl (71T> A 

v5 v 1(.' , ltJ | 

(7TCJ>^ *\wi n ^ </ic5* ^*K7Ti> ^Bt ^Jff 2 n 

£|^o ^KTITj : C 3 # A (& G 3 # B i£RT £f^© ^7#^Tt ^r, AcB A ^ B ^?r I A, B ^ £f^s 
eW A 5 B <mt^n <7rcfcr wu *R*B t n ^ ett £ wt (2 n -l) ?r*Iff 2Bf© 
' !> tBs?lt i 



^rffw (Tf^ : ^|<.«ilMfik wc5<r fiwwl wf ^ i <ti^ <7n^> 

«5f *i|RR» <7f^ ^«Tf ^?r tiffl U^t X 2l'olc<P < si TKIOT 2WB ^T I ^R<t ^T 





I 



CTj : d<MW| CTt> A <*ET w®i ^(Tiu^ <7T5^ A <*RT 7TC> "^T ^ThGTTt^ Tfij <i®ii ^?T tiff^ '©IW 1 P 

( A) f^*f i 

[*P¥% GT, P (A) acvojc^ C 3 # -A «4RT%»ICT& l] 

B G P ( A) W*T ^BcA, <&m ^RTTf^mr ^flf% <7^ U «Rlt ^7T, $ v&llWlMUi RwfBfc 
£B75I^ C# P (U) <*RT Wff I CW, A = {1, 2, 3} ^7f(7CTC3f, 

A-«RT^CTfr f P(A) = { 0, {1}, {2}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}} 

(ttS- ^ : <&m OTfcr wR^Tit acvojt«>$ (ttS- ^r, wr i ?ra?r <?r&$^ 

(Family of sets) ff*ft i 

A c<^H <71^ ^c®r A ''tBQTrt^ <7T^ P (A) i P (A) <?r wlt^l 

<71^5^ l <?W, A = {1,2,3} 3£®T, 

P(A) = { 0, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}} 

F={{1}, {2}, {3}} 

G = {{1, 2}, {1, 3}, {2,3}} 

F a P(A), G c P(A) 

^RPlRf : A tiffs B ticTR ’tf^s (Tfe^ A tiff^ B <7f^ 

^RTTTft G#^t ^T, A u B gi'Slw** ^iwrsw^t^r I ^fR, AuB = {x?x G A^IW xg B} 

5^T : x ^ A u B^^ifw « x ^ A ^x 0 B. 

W : A WB fiw ’tf^<7T^ A ^ B C^t ^AnBftpf 

^fR, AnB = {xSxGAWvXGB} 

5^1 : x g A n B^T^fw « x ^ A ^x £ B. 




Vaco's^ 



vs 



< JsR‘ : A cpicSti disc's B picB* *jw t?i3c^ A \ B (^t A — B) 2MH ^1 ^r ^nl ^r 

fiuPiR^lM : 

A\B = {xsxeA^x^B} 

A\B^^ 7 1^4 , TOOTC J fB 1 ^t A(^^1^B(^^ri A\B(^A^fB^t^ri 

''ilfifo ctB U <*RT diet's A wcSs ctB U \ A A &*iu>s <\*\\ ^r A! £MH ^1 

^T I A' = U\ A = { X § X G U <TOx £ A} 

^t, Rstwf A' = { x 8 x g A} 

(?$ : A Wv B pfB’Rc^i (TfB - »iw»t Rt.^1 A^B 

<Hc^ I ^AnB = 0^n 

os^rffexf : wlwl wB?r 4^ttw Rc^H ^ntv® ^ic*^ *\*\m erjIIRI^^ 1 m vn\ ^r i 

1§fB*t WHkmRi wt cs*r (^wss-^irvo) sNr fcs^ <iwl* ^c?r ^r 4$jc*iic<fr cs-rffesr ^*rf ^?r i f^R 

^ ^swIB osRf&ar : 




A u B ^r 
f M - i 




1 m - ^ 




1 m - 'fi 




fM - 8 



oo^fwi c^fB" RR>a l<\Mi i 

^c.'srlv* : (a, b) *£&$> ^T ^T £|^T *tW a f^?T *R b. (a, b) C® a = b 

<1ter i (a, b) 'Q (c, d) ^rR ^?r : (a 5 b) = (c, d)l ^ 'Q a = c 

b = d^?r i 

«p1tva^ <?$ (Cartesian Product) 

^A'QBg^^, A ^iWH^Ic^ gjvTsr ^'flB^ ^hH’ic«i1c<p f^TT 5 tf^s 
W*! ,5Mteticvas PiSc<i> A x A B^t^T I 






8 



'Slfarfw 



ot, A x B = {( x, y) 8 x e A yeB} 

B x A = {( x, y) 8 x e B yeA} 
iW’ 5 rt*Tl?r c N^‘, AxB^BxA 

A = B A x A= {( x, y) ? x e A ^ y e A} *ft®f ^RT A 2 

’ 7 Tv*lTt wS : GflSw R qkil ^f£'o <p-sil ^5T I R OT ' a it. , i<p wl*1<5j «il*ml 

(5Jfeufii<p 3l®r»lR'© I 

R (<rt <p«i<pfS RPli : 

(<F) »i**i ^Nfi4 *R*HRr c^,N= {1,2, 3,4, } 

(1) Z = { -3, -2, -1, 0, 1, 2, 3, } 

(*f) wr^^0m<?lfr,Q= {jjp8p,q e Z^q*0} 

00 *n<p«i to&Ht (? n>, Q' = R\Q <iltn ^<p®i 

4^wfa<7T,N£ Z ^ Q ^ Q n Q f = 0, Q u Q' = R. 

NcZcQcR 

®) a « b <il^ ^R^lJt ^ a < b ^f, R-^RT TOffr a 'Q b gjl'asR^ 

(interval) 8 

i) a C 5 ^ b o?M (open)^rcft 

]a, b[ ={ x 8 x e R ^ a < x < b} 

ii) a b ^ (closed) 

[a, b] ={ x 8 x e R ^ ajc x ^ b} 

iii) a C 5 ^ b *lw 

]a s b] ={ x 8 x e R a < x ^ b} 

iv) a 0 ^ b ^-0*TMT 

[a, b[ ={ x s x e R 2 l< x ^ b} 

0N1?T ^ W zbta *blw BR?>o »*rk?H fer C^twt^f, <7Nlw a = -1 « b = 2. 
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-1 o i 
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1 - 1 , 2 ] 
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-2 



-1 
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1 0 r 

1 2 3 



H,2[ 







£ 



i \$vmn eN^M\= {n, 2n, 3n, } qc* ffpill'e CT, 

(i) Aj p A2 = A2, A2 P A 3 = Ag, A2 P A^ = A4. 

(ii) A j A2 = Aj s A2 ^ A4 = A2J A3 Ag = A3. 

A x = {l, 2, 3, 4, 5, 6, }, A 2 = {2, 4, 6, 8, }, 

A 3 ={3,6,9 }, A 4 = { 4, 8, 12 }*5JlPfl 

'sptfK Ajj n ^ W pfi> 1 

(i) Aj n A 2 = { 2, 4, 6, } = A 2 , A 2 n A 3 = {6, 12, 18 ....} = A* 

A2 n A 4 = {4, 8, 12, } = A 4 . 

(ii) Aj uA 2 = {1, 2, 3 } = Aj, A 2 u A 4 = {2, 4, 6 } — A 2 , 

A 3 uA 6 ={3, 6,9, }=A 3 . 

■sps^I : wn *ilww1, i«l^r <ifn 'sk.kp sy, 

Aj, A 2 , A 3 , ’5,'ojlPr *p5il (A,j <& ‘A j ih n’ •I'jjf '33T) l 

l^A= {1,2, 3,} <WB= {2, 3,4}^5T, WfffstTQCfT, 

P (A) n P (B) = P (A n B) 
mm: i«i«t1i^A= {1,2, 3,} «B={2, 3,4}. 

«P(A) = {0, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}} 

•W P(B) = {0, {2}, {3}, {4}, {2, 3}, {2, 4}, {3, 4}, {2, 3, 4}} 
.-.P(A)nP(B) = {0,{2},{3}, {2,3}} 

^,AnB= {1, 2, 3} n {2, 3, 4} = {2, 3} 

■■■ P (A P B) = {0, {2}, {3}, {2,3}} 

^C®3RP(A) p P (B) = P (A p B). 

SIKH'S r*iPf A={a, b}«B={b, c} ^jr, 'SPT ot 41« or, 

P(A) uP(B)c P(A pB). 

mm 8 4*I1WP(A) = {0, {a}, {b}, {a, b}}«P(B)= {0, {b}, {c}, {b, c}} 
P(A) u P (B) = { { a, b}, {b, c}, {a}, {b}, {c}, 0} 

A u B = { a, b, c} 

P(Au B) = { {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, {a, b, c}, 0} 

^5?m. P (A) u P (B) <= P (A p B) 

©nl^aH 8 I (.'allows •'ik.lwj OTSlt'a OT, 

(A\B) u (B\A) = (A u B) \ (A p B). 

•'1*1 Mi : , oih'o(, - »iM| nl4l *ilK«p w U 

-JiSW 141-dl A'SB OTfr fBQl'i I 

lire's j ilR<p w olulu 4>ih>l« ^.*i Mtts 1, 2, 3, 4 l&fc'a quic* 



c},0} 






i||*ufi|* i3bb«4 






'S||»Ml *W 













A\B 
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AuB 


1,2,3 


(B\A) 


3 




AnB 
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(A \ B) u (B \ A) 


1,3 




(A u B) \ (A n B) 


1,3 



/. (A \ B) u (B \ A) = (A u B) \ (A n B). 



A = {a,b},B = {1,2} iWC = {2,3}^T,^<JW«c«r, 

( 1) A x (B u C) = (A x B) u ( A x C) 

(2) A x (B n C) = (A x B) n ( A x C). 

(1) 4<llFrBuC = {l,2, 3} 

T^53t^Ax(BuC) = {a,b} x {1,2,3} 

= {(a, 1), (a, 2), (a, 3), (b, 1), (b, 2), (b, 3)} 

A x B = {(a, 1), (a, 2), (b, 1), (b, 2)} 

«AxC = {(a, 2), (a, 3), (b, 2), (b, 3)} 

W (A x B) u (A x C) = {(a, 1), (a, 2), (a, 3), (b, 1), (b, 2), (b, 3)} 

A x (B n C) = (A x B) u (A x C). 

(2) ^BnC={2} 

A x (B n C) = {a, b} x {2} 

= {(a, 2), (b, 2)} 

RRBT (A x B) n (A x C) = {(a, 2), {b, 2)} 

/. A x (B n C) = (A x B) n (A x C). 

i A = [0,2]<WB = ]l,3[^®TR??lll?r^fl>^R^l AuBiWAnBl^Rri 

s ^ 3rt5Bicr»mr (fro* spiff® {Stars 

fSar (Wt pi, q o 

A u B = [ 0, 3 [ -• 

AnB = ] 1,2]. 0 



l 



2 



T 

3 


















'STftlfSRi \Sw>V8*l %Sf#hs 






i i ?f? A = [ - 3, 7], B = [-2, 5 [, C = ] 0, 2 [, D = ] -5, 3] 4?l E = [2, 9] ??, ^ <£ittRr 

i^d; <i>i5i a^>\s 3 v tc' > iu 1??? ^>n i 

?i ?f?A={l,2,3},B = {l,2},C={2,3} WD={1,3}28T ) WCW8W, 

P (A) = {A, B, C, D, { 1 }, {2}, {3}, 0}. 

oi ?f?A={l,2}4?^B = {2,5}??,?SE?<7f?t«C?, 

(1) P (A) n P (B) = P (A n B) (2) P (A) u P (B) ^P(AuB) 

8 i ?f? A = (a,b},B = {2, 3} 4^C= {3, 4}??, WT(7t?Pa<?r, 

(1 ) A x (B u C) = (A x B) u (A x C) 

(2) A x (B n C) = (A x B) n (A x C) 

41 #S = {xix£R«x(x-l) = x 2 -x}^,WSiWS , =R\ S i 

i '*rfw S = { x % x e R >*m x 2 + 1 = 0} ??, w S w S' = R \ S ft??? 5 ? i 

Hi Pitsl'® win A '*)??[ B (.■'iiSo $?? 'oilwK ^ir i<i*i 51®f5 ^rsj ?? (U •'ilPfo pfS) : 

(^F) A u B = 0 (?) A u 0 = 0 (?) A n U = U 
WAuB = A(«)Au0 = U(5)A'nU = U 
(?) A n B = A (w) A'u 0 = 0 0*) A u B = A n B 

b ' I ww loins OT?!^ <?, 

?)(AnB)nC=An(BnC) 

(?) (A u B) u C = A u (B u C) 

(?) A u (B n C) = (A u B) n (A u C) 

(?) A n (B u C) = (A n B) u (A n C) 

S> i A = [-5, 5], B = ] 2, 7 [, C = [0, 3 [, D = [3, 5] ?1*s? *R?Jt R 4? ?pd? I 
^?Wwl?5raAuE, A uC, AnB, A n C, C u D, 

'aicitg Pit’lk’hfessWw i 

ho i ?s?)|i<i?t < u < ih,I<i <pm R 4? Pit.fll'® f??? <pti : 

(*) [-5, 5] u]2, 7[ (?) [0, 3[ u [3, 5] 

(?) ] -1, 3 [ n [0, 5] (?) [1, 3 [ n [3, 5 [ 

bb I 0, A = {0}, B = {0, 1}, C = {0, 1, 2}, D = (0, 1, 2, 3} igpu find* 

Jivoj'ol ?t5)^w : 

c^icC n ?“?T? RR>a ?? S C 5 T mi5h 2 n ?“?T? RR>fl 'S v l<.?3 i 




V 



Sw>v©* %ST#|vo 



I ^f^TT 2jf^S3l 

* : A <7T c^twt C#^CeT AcA. 

OT: WCR'® X eA X G A, ^8Q|^l|(.<SI A c= A. 

Slf^Sot ^ C 3 # 0 <7T C^TTt C 3 # A 0cA, (7n^A(?r(^CT(7f^l 

2T 5 lt c t : 'srtt ^# y 0 qt A. tWT x x e 0 x £ A. f^[ 1 ^T (TTU* 

^knl c<pIc,*hI l 

.’. 0 c£ A^oT^RT i 
.-. 0 c A. 

'o : A 'Q B (?r c^twt c# A = B^r^'s Ac=B ^B <=A^?r i 

SRR : sfsftsr AcB ^ BcA i AcB fer, ^Rjasl^ilw, A ^ ^®T WIJ 

B <*rt WiT i BcA ^s?mr B ^wwijAwwui 

^wix ^fsfK w(j><\ a = b. 

4*R ’S^sf A = B, '©k(. G 1 ^IK (TTCI^ ^R}B8|yi|t<i A ^ WU B <*RT WiT 4*Ty B t^RT 
WTJ A WTJ I ^5^ xB^cS* ^Rjaslyilw AcB 4 <R B C A 

£lf^®T 8 :#Ac0^f, WT A = 0. 

£W®f : <w?rt A <= 0 ^rar wtR, 0 c A. ^s<tK A = 0 fejf^t ^ c 5 ^] i 

tff^T (^:#AcB BcC^r, AcC 

: vjh <*R, xgA.WT xgB [.'. AcB] 

,'. x g C [ .'. B c C]. 
pXAcC. 

gjf^sst *> : A B or c^K ^r, AcAuB^BcAuB. 

£RN : C# A (^W^WA u B i 

AcAu B. 

i£T^t B cAuB. 

afa®M :A^B^^e^^r,AnBcA^AnBcB. 

W:^,x g AnB. x g A ^ x g B. 

AnBcA <w A nBcB. 

af^wt v : a *irx b «sic=n (?#^r, 

(?)AuB = BuA 
0*0 A n B = B n A. 

W : (¥) ^Rjaalyilw, AuB = {x8xgA ^RRt xgB} 

= { X o X G B X G A} 

= BuA 










(*0 ^BBRpncsr, AnB = {xSxeA xgB} 

= { x s x g B x g A} 

= B n A. 

^ i ^ c^\ c*r, ^ptM - 'Q c^f 2(&? it RPh*j Rttsj i 

^ i ^ sif^sst c 5 ^ ctNT ^nr or, 'Q c^t si&ht *irg<iI'8t*i R*h ’^r i wwj 

Au(BuC) = (AuB)uC = AuBuC 
An(BnC) = (AnB)nC=AnBn C i 

: A, B, 

(*) Au(BuC) = (AuB)u(AuC) 

(*) An(BnC) = (AnB)n(An C). 

2pm : (?) xgAu(BuC) 

'©K<.<*1, X G A xgBuC 
=> X G A (x G B X G C) 

=> (x G A^fttx G B)^PfaT (x G A^Sfat X G C) 

=> x g A u B xgAuC 
=> x g (A u B) u (A u C) 

.*. Au(BuC)c(AuB)u(AuC) 
x g (A u B) u (A u C) 

'o|Rc®n, xeAuB xgAuC 

=> (x g A^lx g B) (x g A^l^t x g C) 

=>xgA (x G B X G C) 

=>xgAu(BuC) 

(AuB)u(AuC)cAu(BuC) 

^®?|R Au(BuC) = (AuB)u(AuC) 

(*t) RtfSf ^ | 

^ i 'iH 2j^lc fc t “=>” f5^? <imk wf i P, Q 5% ^c°i, P => Q <?r, 

p<?^^% Q p^oi^cerQ^M^r i 4 

P^Q4<^Q=>R^TP=>R. 

2f1wf io : A, B, C^c^rfc^^r, 

(*) Au(BnC) = (AuB)n(AuC) 

(«l) An(BuC) = (AnB)u(AnC) 

2PIH : (*) xGAu(BnC) 

^sl^T, x g A^smtx g BnC 



Soo'sn ftW’tf'fc, W 




' 5 Tt s Uf^ 






=>xgA (x g B xeC) 

=> (x e A x e B (xeA xeC) 

=>xgAuB xgAuC 
^xe(AuB)n(AuC) 

Au(BnC)c(AuB)n(AuC) 

Ws$ xe(AuB)n(AuC) 

^C«T, xgAuB <£RX xgAuC 

=)(xgA xgB) (x e A xeC) 

=>xgA WM (xgB xeC) 

^xgA xeBnC 
=>xeAu(BnC) 

.\ (AuB)n(AuC)cAu(BnC) 

Au(BnC) = (AuB)n(AuC). 

(<) fesf w i 

8 I 4 gjf^Sst C^Tf TH?r (?r, (7RS?r WIRT 'S £|ferf dPftvs <r*^r 

t%sr ’ s tR 5 t i 

2jf\bvas| ^ | ^rtfw (THj U ^?T (?T C^t^t A'SB^? 

W(AuB)'=A'nB' 

W(AnB)'=A'uB' 
fiWf : 0^) ^t^#, x e (A u B)' 

^t^T, x^AuB 

=^> x £ A x g B 
^xgA'^xeB' 

=>xeA'nB' 

.*. (AuB)'cA'nB' 

'sr^t x g A' n B' 

^t^T, xgA' xgB' 

=^> x £ A x £ B 
=>x^ AuB 
=>xg(AuB)' 

/. A'nB'c(Au B)' 

^R (A u B)' = A ' n B'. 

P)^|WfeiWl 

*)*<s<u : <£$ 2|f^vs3lc<? ^jST (De Morgans Law) va|R>I^v© wf i 



aj|<ufr<P ’ 5 h>VD 5 | 



A'QB^m a \ B = A n B' 

sW : x e A \ B 

'©kt®! X E A ^ X £ B 
=>xeA^xeB' 

.*. x e A n B' 

:.A\BcAnB' 

<pfi, xeAnB' 

'©kt®! x e A ^ xeB' 

=>xeA x £ B 
/. x e A \ B 
:.AnB'cA\B 
Tpat* A\B = AnB' 

2jf>®vQ3l : &r c^r (?n> A, B, C ^ ’®t 5 ^T 

(?) A x (B n C) = (A x B) n (A x C) 

(*) A x (B u C) = (A x B) u (A x C) 
efsrk : (^p) ^asi^iiw, 

A x (B n C) = {(x, y) s x e A, y e B n C} 

= {(x, y) 8 x e A, y e B y e C} 

= {(x, y) 8 (x, y) e A x B W (x, y) e A x C} 

= (A x B) n (A x C). 

(*0 w i 



i.S. 

»W®1 ^llR<P (TIT* U ^ ^(.'S 

> i ffNte <?r : (*) A n (B n C) = (A n B) n (A n C) 

(k) An(BuC) = (AnB)u(AnC) 

^ i cpt% 3 (?f,Ac B^^lfw <w^®T*lfw Rt*il>s ot : 
WAnB=A MAuB = B (*f)B'c=A 

(*T)AnB' = 0 (s) BuA' = U. 

«i c#3^,WA\BcAuB (*0 A' \ B' = B \ A 
«A\BcA 00 (A \ B) n B = 0 
(«)AcB ^=T, Au(B\A) = B 

(B)AnB = 0^T, AcB',AnB' = A^A uB' = B' 




'STfajfSfa Sdovss 



8 1 <^^WAuB = 0^r,A = 0^B = 0 
(<T)0uA = A 0)AuA , = U 

«AnA' = 0 (*) U' = 0 

$)0 f = U 

<t i ct, (*) (A n B)' = A' u B' 

WA\(B uC) = (A\B)n(A\C) 

(*t) A \ (B n C) = (A\ B) u (A \ C) 

CO (AuBuC)'=A'nB'n C' 

Os) (AnBnC)'=A'uB'u C' 
l cw ot, Cf) A \ A = 0 0*0 A \ (A \ A) = A. 

S I GFUte ct, A x (B u C) = (A x B) u (A x C) 
bn #AcB^CcD^,^<^fff,(AxC)c(BxD) 

i.vs I O|-ino 

(One-one correspondence) 

A = {a, b, c} faH«M <?Ttrw c# = {30, 40, 50} Jf Rhsh 4HWH c 3 # i 
'o|I5<p^ *ig*i ^fii, a 30, b ^^?Pf 40 c 50. 

OT, A B CTCB?T fspT I 

^Ssf ; A gucGiI ^Wlnlc«m B wcSn ^ OT®T iR# ^tWT i*rcx B ontun £tf^ 
t^ltwlwn A c?icmi A « B g>ic 5* ’srcqj 

*m>IS *w-*w R°i <i«il i A 'Q B ^ ' s fWJ A B ftt*f sppw ^nl A 

W^WB<7kS?TWW!J y israft®r^t x I 

*\W"\ 0 3 # (Equivalent sets) 

*d%, A = {1, 2, 3} <4ftX B = {a, b, c} Tj5!fi> i fitwi ftcar A « B 'SfWT ^fS 

R°i I&I^vs ^fc^t vNIwl : 




^m \ : OT C^A'QB^ 's^ ^Pr P(°T A <-> B ^fat ^r, A«Bc^ 

^p^rc#^Tt^r i 

■s 










A«BC# WT ^TOT A ~ B Sf®^ OT*!t ^Tl A~ B 2pSfa ^?T, t^TOT (?T (^1=T 

<±j<pi^(,«q> Nari^fD-si ^ I 

* I <?Nte <ST, A = {1, 2 S 3, n} <W B = {1, 3 S 5, , 2n - 1} Cflfcw 

>IW, <?Nt^n 44fi> qMl«4 *MJt I 

>PiW : A'sB c*ri> ‘j$lu3 , src*u R«i Ren* ISwi : 



i* : 

± i 


*, : 


*,. * r 


i 












$ 

i. ^ 


► i 

*, ! 


\ 

5, : 


2n-l 



: ®*1g^ fSli^o i£T4-«w R®iI5c 4 A<-> BsK«->2k-l,Ke I 

S^K-sH : Cfp^a GT, <?n> N ^ GSffi? (H\> 

A={2, 4, 6, , 2n, }^>rpri 

^IWR: ^^I1OTN= {1,2, 3, n } 

N 4RK A ' s K$l i*^f& <£T4-^1^f Rem tte? C^fW^T : 




7$^TvN 'Q A c 5 ^ i 

: JHw (513]' « ft*i13(.<i» N<->A s n <->2n, neN 4?lt ^TteT l 
iHRj : ^ft4i (?n> 0 i 0 ~ 0 

glf^SSti I 2|r^J4 C*i1> A >®ta Rg'sw ^>o®i | 

W : A = 0 ^tf=T, A ~ A Wt ^ I 











A ^ 0. 



A A 

A £|ff©j^ WUx vs>ta Rt«rc<? ft«i <rol ^c*i 
A **A g x**x, x e A^lf^^T I 
A ~ A. 

8fe®t ^ i nflr A'q B^i^rc^^r ^b« cwprc#^?r,^A « c 1 

SlW : wc*« A ~ B, A x <*RT*TC*t B 4? ^*hj ^TW y «^RT PH <m1 

TOT l *m GKSfs B ~ C,^3ttB ^ Wily C ^ «si*fS WIT z 4? ftki ^1 

A^^wit wirz^^rw^r 





A « C (TnS? W 4^f& I ^<K A ~ C^JT I 

<?rt> (Finite and Infinite Sets) 

A= {15, 16, 17, 18, 19, 20, 21,22} OT, A(?i^“Wil 

^iif 8 i *\t A B = {1, 2, 3, 4, 5, 6, 7, 8} <?rcS*r 

^'IMh 'I'Hfl «ml l w*w, 

A= { 15, 16, 17, 18, 19, 20, 21, 22} 

tttttttt 

^ 4 r 4 r 'Jr JrJr Jr Jr 

B = { 1, 2, 3, 4, 5, 6, 7, 8} 

s^KI <?T »i^i Cf*ic5^ ->ii»ij R^i^ fc t ^<il <iiii, >o|cn<i ^*i1 ^3T I <?tol ’ 3 TI® 

c^wr^r i 










^Rj®T : (<f) pri> 0 • 3 il x 3 cjfS' (ff^x 0 ^itnj ^^fif 0. 

(*T) #c«c^A<^J m ={l, 2 5 3 } s m}^rpr^r 

(TNfcr me N, A (71^ <£rx A ^^rw^R^lJt m. 

(*t) A wlwl ^ (71^ ^c®i, A ^ ^R*JjIg<p n (A) ^fS'® ^nl ^T l 

(^) w»itii c 3 # A < 7 f^^sr, 'sic^ (Tf^^rt^ri 
B^I> i Ji = {1},J2 = { 1 » 2 K j 3 = {1>2,3} ^illftglWJt^ 

n(J|) = 1, n(J 2 ) = 2, n (J 3 ) = 3,^flPr 1 <lteR<P J m - J m (^ ^CWxC'rsl gtf%wt > B^I) 
‘W n (J m ) = m * 

B^J R 1 xftplw g»icS*r wu ^x*ttt RRS *iftr 1 w® ( 7 ^ wu ^R*iJt RfifS ^st *it 1 

flfWIk n(A) 1*P^lOT ^ A < 7 # 1 

B^I o 1 A « B ^RT®®T < 7 n> 4^X 'TOT (Ttf* ?R® pi^'Q *11® 4^X n(A) = 

n(B)^i 

fim etf^aot Wf <ufc«iw Sca< ^ : 

eif^sgto A *it® <?ri> B, A ^wB^R® Pit^^n(B) <n(A) 

■^i 

afo»l 8 1 A ^ <ift 'S w»^*i <iPr A 4^X A <iRT £|^5 * 1^*1 ^?r I 

B^JTtf 1 N fcihm *b^it) 1 

*.8 I *lf® (TICK’S ^IRfK ^R*lJt 

^ ^t® G# A <*RT 4»lt*fK *R«lJlw n(A) ^fat ^?it rmicr 4^X n(A) 

^JHlt^It 1 

1 |W *ft, n( A) = p > 0, n(B) = q> 0, (TT^A nB = 0. 

A B 




vSddvo* 3l«rtPl'a 






fS«| t£R»-t£R> P |«1 (SlC^ *m or, AuB^ *^p+q 
n(A uB) = p + q = n(A) + n(B). 

4 q\l<? <i«ni ^i?r or, 

grf^BT ii^A'QB %-w ^ wfr ^sr, W n(A u B) = n (A) + n(B) flfaMW 

<K3 < 1*11 *Jl*J £T, 

n(AuBuC) = n(A) + n(B) + n(C) 

n(AuBuCuD)= n(A) + n(B) + n(C) + n(D) Wife* A, B, C, D <? r5tp^T 
(TfB" l 

grt^st * i <?re^fc*r*te gjtS" A <3 B n(A uB) = n(A) + n(B) - n(A n B). 

«PIH: 

4<fe* AVB, A n B ^ B\A OTi> *l?P*l?r Rtr^i C 3 # [ oo-iluwi a^j] 

A = (A \ B) u (An B) 

B = (B \ A) u (A n B) 

AuB = (A\B)u(B\A)u(AnB) 

.*.n(A) = n(A \ B) + n (A n B) (i) 
n(B) = n(B \ A) + n(A n B) (ii) 
n(A uB) = n(A \ B) + n (B \ A) + n (A n B) (iii) 
n(A) = p, n(B) = q ^ n(A n B) = r. 

(i)fffc^, n(A\B) = p-r. 

(ii) csfaF, n(B \ A) = q - r. 

/.(iii) n(A u B) = (p - r) + r + (q - r) 

= p + q-r 

= n(A) + n(B) - n(A n B). 

Snk*H I 50 c°ilc<w 'TOT 35 ^wlSr *lfe?T, 25 toft 'Q 

'©tals '3f® vo ^° 1 V© I *fe?lT ^®1CV5 ^»v© <st» 17 ^f|3f ’llw ^0 

^FT? 

’Sfc* ^f?T, C# S ^ voices <i«no'© *TfaT '©lu™ C# E 'Q ^*icvo 

*Nbt (rtfr B 1 \ 6 fcc*i aai^iw : 
n(S) = 50, n(E) = 35, n(E n B) = 25 S = EuB, 
n(B) = x 

v»tece% n(S) = n(E uB) = n(E) + n(B) - n(E n B) *flt, 

50 = 35 + x - 25 












^t, x = 50 - 35 + 25 = 40 
n(B) = 40 

^t^Tt^rc®^flGr40wi 

^filt *HOT v «2>lc. fc t5j wi B \E. 

n(B\N) = y. 

B = (En B) u (B \ E) [ ossrffejf 
n(B) = n(E n B) + n(B \ E) 

/. 40 = 25 +y 
.\ ^t, y = 40 - 25 = 15 
^Kn(B\E) = 15 
.\ w*i»i*il<n ^snt j *Tlc?r 15 i 
w, Tk®rt w*© *ltc?r 40 ^ w 15 i 







^ i sicvoj^ wwi A'sB 'siwj ' 5 r*®t^r ' 5 i^ 5 r : 



WA = {a, b}, B = { 1, 2}, 

04) A = {a, b, c},B = {l,2,3} 

I ^ *k dCfj <lf^© SjC'GfH* fi*iTOG 6 ta ®t*HJ 

F = {(x, y) § x e A, ye B x <-► y} <71^ vs|f#i*| 



OI A={a,b,c,d},<WB = {l,2, 3,4} i 

AxB^ 

^c 5 T'Q <£&$> ^ a <-► 3. 



8 i <?fll«<?r, A = { 1,2,3, , n} 4*kB= {1,2,2 2 , , 2 n -'} ffifr $T5 >W«i i 

<M ci^<?r, s = {3°8n = 0^t n e N} <7lWN -^^WpTl 

^ i S c?id>ti sl^vo Shm'S ^it S <r > h^*i i 

hi ot, fiwtv* ^|\»|R<? <?& A = {1, 3, 5, 7, .♦♦.} i 

v i c^a c*r, ^k>lR«p ^f?r c 3 # S = {1, 4, 9, 16, 25, 36, } <?$> i 

fc l GT, n(A) = p, n(B) = q ^ AnB = 0^n(AuB) = p + q. 

io i A, B, C ^Tl’® (TH* ^c«i, 

n(A uBuC) = n(A) + n(B) + n(C) - n(A n B) - n(B n C) 

- n(C n A) + n(A nBnC). 



i c^kr d%r 30 wt 20 wt ^< 1*1 15 wr 1 ^fS 

'ora 's 4^s|& eW <pc.5i 1 <pss s?h ^5]T» c*Hh *k*n wi? 



'StlDUfl ^IsHRu, W 





^DD'O’Sl %5f9tfc^O 






I (WlOTT TOJ 50 W 20 W %jBlfcr <£R* 10 W ^Tt * ^SBlftr W^s *lfc?T I 

T^Jt> t£)^i|^^t W ^? 

ivs i ctR *qpRr ^ (3% >ihR 4 1 Wfo‘ 50 Rw^fcr w 29 w c s5 ft^t1%, 24 ^c*rt®r 
11 froft totis* i ts^ ^t ^cnt^r f^?r 

C4IhI15$ <5toR? 



i8 i <?fR qj% 30 w 19 wt Ruit* 17 wt Rwic* ^fIR, 11 ^r 

ctofitffc,12 w 'Q ^c 9 1l«i, 7 w Rmiws. ^*<RlFo 'Q cMfc, 5 w ^<.’1H 'Q 

i*h° 2 w R«ic^ »i^’jc«il i 'SH'f*W?f RwfS c<pHfi^ cnsifi? 

i c^K QJ% Pl^l^ftito W 28 23 ^R 23 12^^ifllfi« 

ctafilffc, 1 1 ^r ^Iffc 'Q ^c*ir, 8 w rtftfllffe * ^c*tl»r ^ 5 w f^ 5 # R*rat i 
£){.^oj<p fi*ur»Jt fl il fic^s ^wjcs. i ^ cjf^R f*R*T?f Rv^lit ^©? 



^ I uRt f^R'uhcij^ ^I^R<p ^P5fSSt5*i 100 W , *rc?0‘ 42 *SR <Z^&, 30 ^R Wf^H, 
28 w faro i 10 w faro on* "8 ^lit^H 8 w ^t4R * ^Utf^r, 5 w 
R«jc^ wi4H 'Q (^3, 3 'SRf^WlT fi«jc^ i 

bi w 'Sf^Pwff «5f F©*sfi5 'oNl^ i£)^(^q cnsjR? 

^l W^T^Wtf f'swfij v»NN w»^«i i£Rsfi> vafat 
o I W wPro^f <& fic?W 

i '^iwuiiui >i*jRiijtoui« '*l3ltn TOjfifSaiT, * <j#it *iliM>i ?R s ^*lRt>lPi'© <*r 
^SN ii c^cW60%^Rfiait«^ > 50%^#^#^, 50% <3#ft *iw, 30% flit 
Rffeqt * r«# 30% ^ft Rf&sjt ^3 <$#it *ta&, 20% ^§t ^3 *\u& ^ 10% 

^t#f^# «ili<p|^ i 

ii wt ^3t i5 tfSr^t R>*HfiS^ w»Hf5^ *rt? 

Ai '*!>©<mI wsrsr^lt ^ ^I5i<p|’Xceih ’ 5 CT 4S 1U5? 



ib - 1 ^rsr crtfr ^ ^pff 7 ^ ^ifllcw w 70 % ®w, 

80% ^ ^K, 75% 85% ^ ^c^iRr 

^t^^sft^r C^W (?H I ^l(.^ 'SIWJ ’*1 's<psI w W ^ TOft> 'oic<pc.'st1 




\Sw>vo<i 



it!> 






<$ft<|l>3) «Rf : 

ii i. C^K Plt5^ Wil 5 R.'*Ht 2n 4PT, lira ’R^lJt ^ 4" 

ii. ■'! < p°n ^MJRT OT> Q = \—:pqsZ 

[9 

iii. [a, b sR ; ] a. b [ = {x : xe R aZxZb} 



S-Hum 'sC9(H '=nI(.=iIg < p Roo<i wHfU J il5«i > ? 

i 'Q ii 'sf. ii « iii 

*t. i « iii ^T. i, ii <3 iii 



R oo-si wlj?r «il(. s il(.«p (4.-8) *R £(c^f?r »wi '*tI's : 
Sftw neN'SRT’SHJ 

A n = {n, 2n, 3n } 

4.1 A 1 H A 2 4?T »ih Roon (.<p|*ifo ? 

a , «r. A2 

•f. a 3 *. a 4 

«i t=to<r a 3 U Ag ^ » ih R tb*r^ ? 

Ag «t. Ag 

* A 4 Ag 



81 Aj n A 3 ’ifihc.'s Rood tq>hfo 1 ®Plt ^Iftr? 

a 3 *. a 4 

* A 5 *. Ag 




n(A / n b' n C) (iRrsiK^s ? 
6 

*f. 8 



«t. 7 

■ST. 9 








Xo 



i I A = {x : x e R «TO x 2 - (a + b) x + ab = 0} 

B = {1,2}<W C = {2, 4, 5} 

A wcS* i 

*r. ot, p (Bfic) = P(B) n P(C) 

«t. 2pTMW<?r, Ax(BUC) = (AxB) U(AxC) 

^ I 1 00 W 'SfWJ 42 Wf <j5<i®i, 46 W &c<pu 4^X 39 1 Sf 5 T’5f% 0*K«T I 

13 ^<i«i 'Q GWS, 1 4 «t*h &c<p i5 'Q 4^X 1 2 W 'Q C^TUo i 4^5t7 W 

c^r o*l«Tter 9 tt^rfl‘ *rer i 

RnfS ^^x c^r o^ni?t *n^r*lt *rt s^kic^ (7n> 

cwfSwi fSR?'© ^ i 

<pvs«T*i F©*ifi> (?N?r ^©T Wfc ^ I 

*t. <p\aisri ^ C<P<l«n»lh 4"^# CW 4^X <P^'ST«i Ws: 0*N^T 







O i (Polynomials) 

RRjf ^ssf ^ItW ^iRfi^o I W3T Wtfw ^lit 'G ^Ut RufW +, 

- x, -r, ^m© <rt ^r (?r c^K 4^1# ^mr 4 <HRt<M ^Wctj ot ^*ijt 

RotW 2) x ©lc<p^i ?jR> ^5T, '©tw ftotRfw <rtPr (Algebraic expression) ^t ntpf Wt ^ I 

OT=r, 3x, 2x + 3ay, 5x + 3y 2 - a +fz 9 >/y ■ + ^ x + y — — ^©j|R Sic'sjw, W 4?# 

3^x -5z 

^ut <i®ic'o <ii'*"'s<i i 

A, B, C ^©#r slfaflpsifir ^ 4^tfw cst^twr ^r, wr ^tcw 

£jC'©J<J>fi>t«> A + B + C + ^I<MW4 ^TlPRr W wfl> *f*f (term) WT ^ i CW, 5x + 3y 2 - a 

+Vz #*ff(fc© 5x, 3y 2 , - sl,4z w 4^# *Ff i 

c^rf ^Itf fefw wfi> gffNr -5®w (variable) aw (constant) ^F© *fK?r i 

4^>r <wfi> snifa wtfw wu m ^r^ut <7rc£?r ot c^farr ^R4iR'© w RuRr ^ wr 
2j v ®l<l i nSc<P f?W Wt ^5T <W\ cWGfSw 4 OSlCSFT Wt "^T I ^lR £f'©R s fi> WR RR^ ^s^Ot Rc'-V'f <K3, 

W ^©W Wt ^ I C^tOTT ^TMt?T WR ^©1?T G5KW <7*W OT C^T $ 3 $ WF© «flC3T I 

R^ wR a<rcw ^ «iiwimi« RRR $rtw i c^iwi^f ^r <*n^r ^huhh cafw© aw 

Rt^ c<pIc.»hI 2j'©l<p t>«i<p «rf aw i 

Rwa' ^l'sr’tlRRxp ^lf*t i *lPlre <w ^^tfw *t*r sliG<p <w° ^I^Jc®il <w at wllw 

d«ig<psi ^rw$ia> ^Rt°Rija> aF© 's ^w*T^r i 

x i >o|rg»i, 

(*) a (^) ax + b 

('!>) ax 2 + bx + c (8) ax 3 + bx 2 + cx + d 

SsflPr ^l^lwn ?lPtw x ww wt ^r, (?n^r a, b, c, d Ssnflt RPH? ^Ot (aw) i 

^TlWWt^, x t>*it<M «£# Cxp «H4lwn ^?r, (?i^rC (x - ^fw) RPH? 

(*Tt ^TTG ^It^) p wffr W 8 ^ 0 !!^ ^ I (p ^ <S ^R ^ C ^ 

<1^1^ ^I^r «IW) i Cx p t^i C x p 4<r Wt (Coefficient) p <& *$ *ttw man 
(degree) WT ^ i 

c^twt <1^1^!^ ^ftf^© ^l^lt<p <i^inl^ 'srrat wt^r i ^nRc<p 

'5Rr p l^f 's '^plplcw 0 ^fK, ■^w-^fw^© aWf wt i c*m, 

2x 7 -)|3x 5 -x 4 +ix- 1, x ^ 7, 2x 7 , 2 -1 . 

c 




$M>v©* fhSj^tfctN© 






a * 0 to°t, (*) ^t%r TO 0, (A) TOt 1, (vs) 'TO - 2 <rox (8) 'TO 
3 i OT<?TO^^^(a*0)x WTOOTO?r^^(a = ax 0 tow) i 
fit<iMl to! to <to° <1^1 TO wTsV9Q|fivs s^t to i 

x d®ig<mi <i^i^lc<^ ^TtTOF® x TO ^lcvo<i TOSa 5 ^ (^sftx, 'splr*W (?^ ^ aTO ) 

^‘fatTOtTO i (Standard form)TOtTO i 

<w<i3jc.3*i ^TOf x t>®i(.^ <i^ v 1*?k<p P(x), Q(x) ^sjtfpf £i'©)<p TOt TOT TO I c<ito, 

P(x) = 2x 2 - 7x + 5 

^ srffta* (x) to tow x to <i^i?in5<i TOra" Rwi'ol R^f*f aro i P(x) x »«k/m 

otto RPfi ?r^ljt a <m1g«i <i^ v lnirs* <?r TO *ttroT TO, P(a) TOf^f^©TOTTO i 

i i ^ P(x) = 3x 3 + 2x 2 - 7x + 8 ^5T, ^ P(0), P(l), P(-2), P(^) <*TCl P(a) Ms 

TO I 

*P!NH ? 2fw <^51 w> x 0, 1,-2, a<rf5ic?r»nt, 

P(0) = 3(0) 3 + 2(0) 2 - 7(0) + 8 = 8 
P(l) = 3(1) 3 + 2(1) 2 - 7(1) + 8 = 6 
P(-2) = 3 (—2)3 + 2(-2) 2 - 7(-2) + 8 = 6 

p (2)-4) 3 + 4) 2 - 7 (3) + 8 -f 

P(a) = 3a 3 + 2a 2 - 7a + 8 

TJ^ D«1(.<PS1 

2x +3y - 1 

x 2 - 4xy + y 2 - 5x + 7y + 1 
8x 3 + y 3 + 12x 2 y + 6xy 2 - 6x + 2 

x 'Q y WTO i v£^*t *W»plT Cx p y q TOM4 TO OTTO C TO# 

Rfp# (2ITO) v£|^ p vs q l Cx p y q TO C x p y q TO TO to* p + q 

'TO i TOt<P <^**1 ^#*1 TOlT TOt TO i 

P(x,y) ^ItTOTO 2f#4 TOf TOt TO I OTTO, 

P(x,y) = 8x 3 + y 3 - 4x 2 + 7xy + 2y - 5 4^*1 nNi 'TO 3 <4ax P(1,0) = 8- 4- 5 = -1. 

x, y « z WTO ^f% CxPyV ^taTOsr TO, OTTO C (SW) TO ^ p, q, r 

*ff TOlt I (p + q + r) 04 ^ 'TO TOX ^TW^TO TO^ 

< 1 ^^^ 'TO TOt TO I (.4 P(x, y, z) ^ItTOTO 2Tf|4 TOt TO I OTTO, 

P(x, y, z) = x 3 + y 3 + z 3 - 3xyz ^yf^T'TO 3 4ax P(l, 1, -2) = 1 + 1 -8 + 6 = 0. 

■$fi> ^yflNr OTtn, tow, ?p to^ ^t 

fWwiRto <nPr troro <i^inl^ otw, fiwM, ^5 ^ 4 ° ^w ^trot ostg^R i 










<1^1 ^1 -si (TTffl^T, WM ^f% ^?T I 

^ 'SJ'O I 

'offl ^ D(x) 'Q N(x) x t>°u<M ^?T (D(x) 'W) < (N(x) 4<r ^rteit) ^?r, 

W[5|tWftpD(x) N(x) Q(x) 'Q R(x) ^Tlt^mr l 

(>) Q(x) 'Q R(x) x 

(*) (Q(x) 4<r«) = (N(x) m'm) - (D(x) OT^W) 

(«) R(x) = 0 ^mr (R(x) ^2tt) < (D(x) *£RT ^) 

(8) W x»WWJ N(x) = D(x) Q(x) + R(x) 

^r®^T I ^flft^o (8) »Tv R*h</p ^Sfj = nsM^ x >©M<p®i + fe>ic<i Wf l 



*\w\ ^ : 

(i) ^lf*r W*Tx ax + b = px + q^ST, x = 0«x= 1 <iPic^ *tft, b = q ^ 



a + b = p + q^ C 5 ^ C*Kt *r!?r (7T, a = p, b = q. 

(^) ^ W*T x 4<f ax 2 + bx + c = px 2 + qx + r x = 0, x=l'Qx = -l ^Prc?r 

*lft, c = r, a + b + c = p + q + r a-b + c = p- q + r^t C 5 ^ <W Trtrr C*T, a = p, b = 
q, c = r. 



(O) ?|fahH>©|t<l C^lt ^ttW <7T, W°T X WJ 

a°x n + a^®' 1 H-an.jx + an = p 0 x n + pix"- 1 + + p n _! x + p n w, 

w a 0 = p 0 , aj = pi , a n _ 1 = p n-1 , & n = p n w©t fSc^sr x ^ 

Wo wtw W^r i 



w<ji i x n 'snsn^r aQ (a W-ffet), aj (a W-WK), ^jlftr <?toiT 



P(x) 'Q Q(x) W*T X WT W ^C«T, ^|OTT Woft3> 'aiC'oi ^«Tt ^ (flWk.'© 

'SIC.-'KP W P(x) = Q(x) <W I 4C**K4 P(x) >Q Q(x) TjSj®' I = 'ait'on f&5» 

<1^1 i 31 'sHIRFo<p ^tf*fa ’°K. v » k r (identity) <i«il ^?r, <jPt <ilPt tj^Jt^o c<p I c*s I 

wt<M ostw **rc^ obl^H^ wj *rlPf W W i gw, x(y + z) 



= xy + xz 'oit.'oi i 






^ X FW Rc^mI I Rc<11>*h| I 

^rt^t i i ^ P(x) = x 2 - 5x + 6 ^t, W P(x) ^(x-4)^t^W Oi^s ot, 
P(4) «<Rr^ii=n 

: P(x) x - 4 ^f%, 

x — 4) x 2 - 5x + 6 (x - 1 
x 2 - 4x 



*8 






-x + 6 
-x + 4 
2 






(JK5*> P(4) = 4 2 - 5(4) + 6 = 2, P(4) <*Rr*ral=n 

SiK^t ^ i ^ P(x) = ax 3 + bx + c ^r, P(x) (& x - m ^l?rt ^akT (?r, 

P(m) OT^PlKi 

: P(x) (3> x - m W 

x - m) ax 3 + bx + c (ax 2 + amx + am 2 + b 
ax 3 - amx 2 



amx 2 + bx + c 
amx 2 - am 2 x 

(am 2 + b) x + c 

(am 2 + b) x -(am 2 +b)m 

am 3 + bm + c 



= am 3 + bm + c 



P(m) = am 3 + bm + c, P(m) i 

sifc^ifs >i»^i c+ *iwt i 

(Remainder Theorem) 

eff^T i i P(x) *m|v$i<p Wr a e^rf ?k*&t ^r, P(x) x - a 

P(a) i 

sTsrM: P(x) e^x-a 'at 5 t 'epto'fa ijjw c^Ht (x - a) 1 . 

>ich <t>R, Wl? R «*r* Q(x) 

^l^r, ^ct x «£rt wi P(x) = (x - a) Q(x) + R (1) 

(l)4x = a^rc?r*nt, 

P(a) = 0. Q(a) + R = R. 

P(x) x - a TOT W P(a) i 

i P(x) = x 3 - 8x 2 + 6x + 60 4*?1^k4» x + 2 TOT W 
«r : ctc^ 5 x + 2 = x - (- 2), 

= P(-2) = (-2) 3 - 8(-2) 2 + 6(-2) + 60 = 8. 
gff^t * i ^^<p<K. fc t sfsrK ^nrr <?r, 




'srftrfw £w>'ss 






sjf^t * i ^ P(x) 4ft ftm ftftFw? ^ 4ftK a * o ^r, ^ P(x) <tf ax + b m\ w*r 
^Mt*pr p (- 1 

®w=t 8 i P(x) = 36x 2 - 8x + 5 <?F (2x - 1)«WW <r>y> 4>W? 

*ffl<K:f% < f?r'5Ht*l*rP (y) = 36(y )-8(y) + 5 = 9-4 + 5= 10. 

^fl^t <t i *lfw P(x) = 5x 3 + 6x 2 -ax + 6CTx-2^M«M 6 W a 
i 

ftftm : P(x) (3> x - 2 <mc«i ^ 

P(2) = 5(2) 3 + 6(2) 2 - 2a + 6 = 40 + 24 - 2a + 6 = 70 - 2a 

70 - 2a = 6 % 2a = 70 - 6 = 64 .\ a = 32. 

5nk«r1 'b l P(x) = x 3 + 5x 2 + 6x + 8 ^ 4ftK P(x) x - a x - b 
*I1 ct cWr a ?t b, wr (?t^ 8 or, a 2 + b 2 + ab + 5a + 5b + 6 = 0. 

ftfttftfc : P(x) <&x- a P(a) = a 3 + 5a 2 + 6a + 8. 

W P(x) C^x- b P(b) = b 3 + 5b 2 + 6b + 8. 

*1 '©l^ilcs, a 3 + 5a 2 + 6a + 8 = b 3 + 5b 2 + 6b + 8 

^t, a 3 - b 3 + 5(a 2 - b 2 ) + 6(a - b) = 0 

^T, (a - b) (a 2 + b*+ ab + 5a + 5b + 6) = 0 

.\ a 2 + b 2 + ab + 5a + 5b + 6 = 0. <ft(£?f a - b ^ 0. 



(Factor Theorem) 

gffwf vs i P(x) ft\m 4fti P(a) = 0 ^r, ^(ft P(x) 4 ft 

x - a stft i 

W: P(x) x - a ft\ft\ W = P (a) 

= 0feW^C^] 

^fh, P(x) x - a ft\ft\ fi'olefj I 
.*. X - a P(X) 4ft | 

S I w^e (ft, P(x) = 2x 3 - 5x 2 + 6x - 3 x - 1 

ftftm : 4*m P(l) = 2(1 ) 3 - 5(1) 2 + 6(1) -3 = 0 

OT^tT ^rt?r (ft, P(x) x - 1 

V i (ft^Q (ft, 4x 4 - 12x 3 + 7x 2 + 3x - 2 4ft 2x + 1. 

ftftm : *# P(x) = 4x 4 - 12x^ + 7x 2 + 3x - 2 



^ff ^R-8, 










P(- — ) = 4 (- i) 4 - 12 (-— ) 3 + 7 (- —)*■ + 3 (-— ) -2 = —+ -+ -+--2 = 0 
2 ^ ^ 2 ^ 2 2 4 2 4 2 

^ftx-(--i-)= -i- (2x+ l)^P(x) ^'£|^^S?ttWl 

z z 

/. 2x + 1 2fw i 

^?ftW'& p Mlcnj^ Roll's 



2jfe^t 8 i P(x) <13^ x - a 4^# ^ttw cW <?r, P(a) = 0. 

W : wt^'o P(x) <i^1^ x - a 4^# Q(x) <9 thsTTf ^rtrr (?r P(x) = 

(x - a) Q(x) 

4^x = a^Tra<^^(?r,P(a) = 0. Q(a) = 0. 

& i <FP%3 <?r, x - 1 <#lfi5- P(x) = ax 3 + bx 2 + cx + d x - 1 Wttw 
TTlft « c^cT^ a+b+c+d=0^i 



a+b+c+d=0 

T, P(l) = a + b + c + d = 0 W^rfc?r] 

^T°v, x - 1, P(x) 

P(x) x - 1 

v©c<i ^Mlc^ R v l3l'® P(l) = 0 

a + b + c + d = 0 



>iMhi <?r c<pMI x — 1 ^ <9 ftw ^.<1 '*rfw <1^^1115*1 

^prf^O^sr 1 



^fte<H *0 1 P(x) = ax 3 + bx 2 +cx + a * 0, d * 0, ^ 

x - r <1^1^1115^1 1 Q^Q <7T, 



(^) r *rf ^T^lJt ^c<i r, d ^c<i 1 

(*f) r = -jj «iR& '©il^lw £f<Ftf*t\s 'spr^r *R?lJt ^r, p, d ^ q, a ^ Wttw ^ 

4 

5RWPT: (*F) CtW'^mr CT, P(r) = ar 3 + br 2 + cr + d = 0 



^t, (ar 2 + br + c)r = - d 

ar 2 + br + c, r « dSFSjt^^^resltf, ^®?tKr, d wPWllw i 

P(r) = P(|) = a(|) + b (|) + 4 +d = 0 
% ap 3 + bp 2 q + cpq 2 + dq 3 = 0 (1) 



(l) 

(ap 2 + bpq + cq 2 )p = - dq 3 (2) 

(bp 2 + cpq + dq 2 )q = - ap 3 (3) 










ap 2 + bpq + cq 2 , bp 2 + cpq + dq 2 , p, q, d, a sfcm<p$ ?R*Ut i 
'^fs^Tv (2) ^l?r, p, dq^ <*rt (3) ^fl?r, q, ap 3 <*rt 

^pftw l f^[ p <3 q <*RT ± 1 ^st wlwl ^t*lW ^‘ 9 ftW (?i^ I ^o^Ts p, d ^ ^Itw q, a 
<*ET <ii^f^ i 

i ^*ims (?iw ^m\ ®r^ ct, fepttw ^kic<jj ^fatvRH* W*t^ 

j* 

P(x) ^^«?11w1^fera^ijgNwP(r) ^’traP (-) «#*Ft *rat care «flt?r, PT«l1t i rr'^tf1^^' 

®t£W RR>a S^ftw (r = ± l 3 !^) <ws. A <^ v ln)f5'g 3 plJ 3 l55 5 fa 

RR>a 3«fltw (r = ± l 3 !?) i 

20 i P(x) = x 3 - 6x 2 + 1 lx - 6 ^ftW%?W^r i 

3 T 5 Tl*lK : 3W^^t'tfa 3 R*PT^ 3 R < 24 3 k , *l]lt >5^ ’I'T = — 6, 'splJ 3 R! 5 t = 1 

'fl'spr r 4fw ^ P(x) 4^ *lfw x - r 'sWliRT t<J>lMl r -6 ^ 

^?ftw , 5$fc± 1, ± 2, ± 3, + 6 wHf5 55^ i 445T r RRjj ^l<.»i-a , srf P(r) i 

P(l) = 1-6+ 11 -6 = 0 .-. x-l,P(x)<*RT<*wfl>$vilw 
P(— 1) = — 1 -6-11-6*0 .-. x+l,P(x)^^ ? ltW 3 W 
P(2) = 8 - 24 + 22 - 6 = 0 /. x - 2, P(x) <£R#^fllw 
P(-2) = - 8 - 24 - 22- 6 *0 .\ x + 2, P(x) 

P(3) = 27 - 54 + 33 - 6 = 0 .'. x - 3, P(x) 43 

(.<!(.?,'« p(x) ^ 'sflart 3 RwR 1 "srlarRj" ^s?ttw , tf'0?rf ■^'ook P(x) ^ '®ro »iwi ^s?ttw 
^ «TIC^ ■'5W ^5T $3^ ~^3 i 

.-. P(x) = K(x - 1) (x - 2) (x - 3) 

(Tt^r KawitelWx <*RT ju^Ik) xilc'ss 3 RTT RwmI (W stt^llir W, K = 1 , 

^f®<lk P(x) = (x - 1) (x - 2) (x - 3). 

s^i i P(x) w ^itw Rc?m spiw (x-r) «mhm <«wR>' ^?rtw f=H?r 

^?rP(x) <?f -whR (x - r) w , smt p(x) >^<r 5 m^p ^Phjw ^<r p(x) <tf P(x) = (x 

- r) Q(x) ’sipptcr cw^iir i c*r*rtw Q(x) ^r%r ^kgt P(x) <jrt 'srtgT (?iw 1 i 'snoi’fir Q(x) 4<r 
^0 3 rt ^ i 

^fl^t 20 i ^itwRcsW^r ? I8x 3 + 15x 2 -x-2 

3 rsrW1 3 r : P(x) = 18x 3 + 15x 2 - x - 2 

P(x) ^spm -2 c# Fj = { 1, -1, 2, -2} 



P(x) 18 43 WIIW^ C# 

F 2 = {1, -1, 2,-2, 3, -3, 6, -6, 9, 18, - 18} 




'srtajfo 4 ? 






P(a) RmM (JPtlOT, a = -| reFj, ssF 2 

a=l^,P(l)=18+15-l-2*0 

a = -1 *s*r, P(-l) =18 +15 +1-2*0 

a = _l^ P (_l) = _ 18(1)+ 15(1)+ 1-2 

= _ 2 + 15+2 2 = i7_17 =0 

4 4 1 4 4 

^®^ x + 3 = j(2x+ l)'spim, (2x+ l),P(x) 

'fl'spr, 18x^ + 15x^ _ x _ 2 = 18x 3 + 9x 2 + 6x 2 + 3x - 4x - 2 



= 9x 2 (2x + 1) + 3x(2x + 1) - 2(2x + 1) 
= (2x + 1) (9x 2 + 3x - 2) 

9x 2 + 3x - 2 = 9x 2 + 6x - 3x - 2 = 3x (3x + 2) - l(3x + 2) 
= (3x + 2) (3x - 1) 

P(x) = (2x + 1) (3x + 2) (3x - 1) 



i I (x + l) 3 y + (y + l) 2 

(^) x ^ x ^ 'Q *mft# 

w I 

(5) y ^T*f y <1^1 Erl^cyf 'sfa XtiHt, ^lj <3 35 5^ 

ft#^r I 

(5) x'Sy osk.^ Rc<im1 ^ ft# ^ i 

* I P(x) = 32x 4 - 16x 2 + 8x + 7 ^1, P(O) P(l), P(-l) P(j) 4?T^PTt^%^?r i 

^ I *lft P(x) = 2x 3 - 5x 2 + 7x - 8 "35, P(x) <3> x — 2 W ^?TC®T (?T 

ft#W i 

8 i ^ftW C#s <?r, P(x) = 7x 3 - 8x 2 + 6x - 36 x - 2. 

<t i cw <?r, x - 1 2x 4 - 5x 2 + 6x - 3 4x 3 - 5x 2 + 3x - 2 W 

^5tW I 

i c#8 OT, X + 1 iim X - 1 X 3 + 7x 2 - X - 7 2x 4 - X 2 - 1 i 

Six 4 - 5x 3 + 7x 2 - a ^5tw x - 2 ^C®T (?f%3 (?r, a = 4. 

tr i , src i T'^r, P(x) = x n - a 11 , n a 3W i 

(X) Cart's or, (x - a) ^5TW <skk Q(x) ft# ^?r OT*r 

P(x) = (x - a) Q(x) ^?r i 




'SfKlfsfaS vSro'Ofl 






(*T) n ^R^lrr ^r <^q <?r, (x + a) ^ttw w am Q(x) PH?r wr cw 

P(x) = (x +a) Q(x) ^5T i 

& i '5TFT P(x) = x n + a n , (?FJt^r n *Hvai<p <J*fax*llt a aw i n fi estiva ^lif ^T 

<?T%3 (?T, (x + a) ^ftw 4 W Q(x) Wt CW, 



P(x) = (x + a) Q(x) ^?T i 



*o i 'sxst w P(x) = ax 5 + bx 4 + cx 3 + cx 2 + bx + a 

a, b, c aw a ^ 0. cwTts gt, (x - r) ^ P(x) <4?r ^ftw ^ 
(rx — 1 ) 'S P(x) ^ I 

[4^T (reciprocal polynomial) wit ^?r i n 'srterfr 

K = 0, 1, 2, , n ^ wj x k *3 x n ~ k «*RT*iwr wit^r i 

** i ^tP^fwstWt^ : 

(i) x 3 + 2x 2 - 5x - 6 (ii) x 3 + 4x 2 + x - 6 
(iii) a 3 - a 2 - 10a - 8 (iv) x 4 + 3x 3 + 5x 2 + 8x + 5 
(v) x 4 - 4x 3 + 5x 2 + 8x - 10 (vi) x 4 + 7x 3 + 17x 2 + 17x + 6 
(vii) 4a 4 + 12a 3 + 7a 2 - 3a - 2 (viii) x 3 + 2x 2 + 2x + 1 
(ix) 2a 3 - 3a 2 + 3a - 1 (x) x 3 - 9x 2 y + 26xy 2 - 24y 3 
^,v!> i sif^wr *nf*f 



<i^n) : c.<p|c«il < 1 ^ 1 ?!^ £j(.v©j<p malt <4^ ^C« 1 , v©1c<p WTCtfsFF (homogeneous 
polynomial) wit i 



x 2 + 2xy + 5y 2 x, 




a 2 + b 2 + c 2 + 2ab + 5bc - 6ca^tf*# a, b, c I 



2x 2 y - y 2 z + 9z 2 x - 5xyz x, y, z wrcw ffer ^T% (<4*ltw 

*KW^zit3) i 



ax 2 + 2hxy + by 2 <TlPlfi> x, y d«ig<m WTSTtfS^ ?nf*T, C*r=4n^r a, h, b Rf?5 ?R*lJt i x, 




d^wr *iPr : wi<f qmwlt c^rr <nPt?r <?r t$I> wrcwr ^ift RR>iui ^ 

?rtPrt^s ^ wi^- (symmetric) TlPrwit wr i 



a + b + c <rtPlf& a, b, c £|f^wt ^tPf ^Iwt a, b, c w F©^I5n <?i c^twt i$fS* ^IK RR»ig*i 
^T lPlffi- i 4<p^»leq, ab + be + ca a, b, c &«u<p* x 2 + y 2 + z 2 + xy + yz 

+ zx^lf*# x, y, z d^k.^ ?flPf I 2x 2 + 5xy + 6y 2 ^tP# x, y d®u<ps Sjf^r^r^lwt 
StPlf& x'Qy^ 2y 2 + 5xy + 6x 2 ^tPtF© <l1wf^© ^?r *it ^tPf C 5 ^ 1%^ l 




xrwjft* See's* trewFi's 



Oo 

fvfiHlE »l^ftv© C^twt 5l'8r>1lRFe«P olPtov© 

D*1C«W ^fc*rfl#3[ ft'ffr 

b*1C<M ^T 

<retc*r 3lPtfi> ^ ifihf&o ^ 

<if f^r t>«ic^<i W* 
w-3»fw 3tPr ^t ^ £|f^pr ^iPt 
(cyclic 3t cyclically symmetric 
expression) ^Tt I t>en^Jc«ik Hh *lfiw'e»i 
fSwm 'W b^tolw <P5i1 <IW 
3lPtW I 

x 2 + y 2 + xy + yz + zx x, y, z b«ic«w ^HS &s>-3»fW3lPf, arc® x ^ ♦lEwc® 

y, y z z x ^1w 4lPlfi3 <*i^ «Hc^ I <iw^ft|M x 2 y + y 2 z + z 2 x 3tf*1fi> x } y, 

z <n<pfT5 ’53 r - t g»R^> <1 I Pi i 

x 2 — y 2 + z 2 slPlfij W-^fw 3lf“T 7 ^T, 4OTx^lC®Ty, y^lC^Tz z ^fc®T x ^ I Pi ft y 2 

-z 2 +x 2 ^f^^f^i^^<^^o^1%g‘i 

f^ift D«no^5i gjf^r 3lPt ’B^-3 s Rrs‘ | R»q^ gjc'oj^ "53^1^ 3tPt Sjf^T 5 ! *RT I 

CW, x 2 (y - z) + y 2 (z - x) + z (x - y) 3 lPlfi> TSaF^pPl^, f^[ filf^R *RT I olPlftc'© x <W 
y 43 Tsflsr RRai?i <^c*i y 2 (x - z) + x 2 (z -y) + z 2 (y- x) 3 lPt *Tf 

1^1 

5^J i x, y t>«nc<M ^tPW F(x, y) 'aiHplwra ^ x, y, z &®ic<w 3lPW F(x, y, z) 

2h®ta ^fovo ^5ll i 

F(x, y, z) ’fllPtc'® x « y <mg®i ar3lf^^fl3t^lRr^t^®r, F(x,y,z)i 

OT*r, F(y, x,z) = ^ + y + ?^ s Tx'Qy <p«i *tft, 

y z a 

F(x,y,z) = | +| + ? l Wy'Qz «Ki( ’lit, 

F(x,z,y) = !+? + £ 

>$ Wit *115, F(x, y, z) <flf*lfi> l F(x, y, z) illPtir Sjfe 1 ^ ^®T F(x, y, z) = 

F(y, x, z) = F(x, z, y) = F (z, y, x). 

F(x, y, z) «lRt« x, y, z «ra n*M* (x ^«lc»r y, y ^fcer z, z 7, *IW x) ^C*T *lS^Rs's 

•alRfS «,«n F (y, z, x). 

F(x, y, z) 4|PH b*w»Jt*ll4 teftlR® 3*01 'S^rarfa *1^*1 : 

F ( x » y, z ) = F (y, z » x ) 

feWW, F(x, y, z) WlWH ®(ill^55Csr^-^fil4 *1*1, 

F(x, y, z) = F(y, z, x) = F(z, x, y) 





' 5 Ttajfo < P vSdd'ss fl'sRR's 






fefSSFT * I O^Q W 5 + y + ? 3lf*lf& X, y, Z l>«1C<HI tSfftf^vD ^r <Tlf*f I 

y z a ^ 

R^RR : F(x, y, z) = 5 + ¥ + ? \©Rc«i, x y, y z, z ^€=T x *flt, 
y z x y z x 

F (y> z » x ) = i" + t + y = F ^ x ’ y > z ) • • F(x ’ y> z ) 1 

W-^Pi<p ^? 1R(.<p Resist 



RtSW <p*iR C^R wMiffl R?i^ (R^ I ^tRR <, t\s <TlPlf5$ 9 l fc T*jc®ilw ^H-ijM <PM 
WlR<p R?T <psl ^T I ^TCR^ ^PRT Rlf*lfi>(.<p C4>M 4<pfi> o«i(.<p5i <1^1 ^1 KG3 ^flR<P ^RIc<jj 

<d $s*rrw f*tf?r ^r <w 'ulPlIBn w-^fw * ^iRi^ Rwmi to?t 
^I’ttwI^ftr^iT^r i 



^ a, b, c mm*i 



(R>) c^Rt ^yt%r (a - b) 4*rttw ^®r, (b - c) (c - a) *flf"lfi5*r 4^ftw ^ i 



(R) 




k(a + b+ c) 'Q k(a 2 + b 2 + c 2 ) + m(ab + be + ca), GKIOT k « i 

(*0 rijffi Rw tw <r &^<i»\|t«iR rwt *rtprcr ^rt ^ttw rr ^ wr 

^rt^t * i bc(b - c) + ca (c - a) + ab ( a - b) 




R*TRK : 

be (b - c) + ca (c - a) + ab (a - b) 

= b 2 c - bc 2 + c 2 a - ca 2 + ab (a - b) 

= c 2 a - be 2 - ca 2 + b 2 c + ab (a - b) 

= c 2 (a - b) - c(a 2 - b 2 ) + ab(a - b) 

= (a - b) {c 2 - c (a + b) + ab)} 

= (a - b) {c 2 - ca - be + ab)} 

= (a - b) {c (c - a) - b(c - a) 

= (a - b) (c - a) (c - b) 

= - (a - b) (b - c) (c - a) 

£f«T8 slPlflte^ a P(a) *KR^tF© a *lf b (rift or, 

P(b) = bc(b -c) + cb (c -b) + b 2 (b -b) = 0 

^<J|51 (a - b) 2fW ?tf*R I 4*R £fw '?ltf*tfB‘ W^fw 

^nPf o*it^© (b — c) isrk (c — a) ^c?r 2fw ^iPlHS^i 1 sjw f^r ^ri3]R <£i^ 

**r» ^RrR *TfOTt i ^wf° ^Rj S’sfltw rIr i 

be (b - c) + ca (c - a) + ab(a - b) = k(a - b) (b - c) (c - a) (1) GPlfc* k aw i 

a, b, c OT >HWH M(l)Wi ( 1)4 a = 0 ,b = l,c = 2 ^R 3 T*ft, 










2(-l) = k(-l) (-1)2 ^t, k = -1. 

.\ bc(b - c) + ca (c - a) + ab (a - b) = - (a - b) (b - c) (c - a). 

^TO<r c t v i a 3 (b — c) + b 3 (c — a) + c 3 (a - b) i 

a P(a) fiw&il a ^ b 

P(b) = b 3 (b - c) + b 3 (c - b) + c 3 (b - b) = 0. 

^<ilv >»iyii3l (a — b) £fw ^^ftw i c<jc^ gfw 

<#r (b - c) (c - a) fe?r 2fw ^ttw i toi<t £fw ^nPiffr to ^rtro ^pphSi^ 
(a - b) (b - c) (c - a) I^T'srtTO ?tf*f l £f^ ^TlPl?r Wft 4^*11^115 

TOffa *w»ilGn» *TlPt rc<i I 
k(a + b + c) c^rtlci k ^*q<p i 

.*. a 3 (b - c) + b 3 (c - a) + c 3 (a - b) = k(a - b) (b - c) (c - a) ( a + b + c) (1) 

a, b, c *1<M *llwn WV (1) to (1) 4 a = 0, b = 1 , c = 2 ^PlOT *1$, 

2 + 8 ( - 1) = k( — 1) (-1) (2) (3)^T,k — 1 
(l)4k = -l<rfSrer*tft, 

a 3 (b - c) +b 3 (c- a) + c 3 (a- b) = - (a - b) (b - c) (c - a) (a + b + c). 

8 i (b + c) (c + a) (a + b) + abc i 

TO1TO : 'ulPlIBw a P(a) Rwwl ^c?r a <srt - b -c *rft, 

P{-(b + c)} = (b + c) (c - b - c) (- b - c + b) + (-b -c) be 
= be (b + c) - be (b + c) = 0 

^‘ 9 ll k T < p ^’ 9 f 9 fPfl ( a + b + c) 2fw i 2fw 3lPlfi> Rw ’srtiTO 

w-^Pi<p ’sflTO 4^# ^?ttw ^ttT c 5 ^ i ^ ’srlTO 

k(a 2 + b 2 + c 2 ) + m (be + ca + ab) TO k * i 

.*. (b + c) (c + a) ( a + b) + abc 

= (a + b + c) {k(a 2 + b 2 + c 2 ) + m (be + ca + ab)} (1) 

a, b, c «*rcr*w»r»ili.ni ( 1 ) ^sj i ( 1 ) 4 £|^r, a = 0, b = 0, c = 1 
a = 1 , b = 1, c = 0 <iPk.?j 
0 = k 2 = 2(k x 2 + m) k = 0, m = 1. 

(1) 4 k'Q m ^ TO ^Pimi *t1^, 

(b + c) (c + a) (a + b) + abc = (a + b + c) (be + ca + ab). 

'SFS^J I Snl^t ^ i£RT 2W ^ 8 4 ^tf*T 

Wf *rTO l 

fiW’ttPlfw ^ * a, b 'S c ^le-s<i 







\S\S 



to : 







a 3 + b 3 + c 3 - 3abc 
= (a + b) 3 - 3ab (a + b) + c 3 - 3abc 
= (a + b) 3 + c 3 - 3ab (a + b + c) 

= (a + b + c) {(a + b) 2 - (a + b) c + c 2 } - 3ab (a + b + c) 
= ( a + b + c) (a 2 + 2ab + b 2 - ac - be + c 2 - 3ab) 

= (a + b + c) (a 2 + 2ab + b 2 - ac - be + c 2 - 3ab) 

= (a + b + c) (a 2 + b 2 + c 2 - ab - be - ca) 



R'Slfl spTM - sjfa'fT <i)<iRk <kh) : 

a 3 + b 3 + c 3 - 3abc a d«ic<m P(a) a = - (b + c) <iPi^ 

P{-(b + c)} = - (b + c) 3 + b 3 + c 3 + 3(b + c) be = - (b + c) 3 + (b + c) 3 = 0. 

a + b + c toMl^r ^ll“1(15^i ^<pR> i a 3 + b 3 + c 3 — 3abc P®*i '*ik4l4 ' 5 T s r s rtf3i^> 
W-apfito ^tTW k(a 2 + b 2 + c 2 ) + m(ab + be + ca) ^r, 

k >q maw i ^«T a, b, c ^ WT 

a 3 + b 3 + c 3 - 3abc = (a + b + c) {k(a 2 + b 2 + c 2 ) + m (ab + be + ca)}. 

a = 1, b = 0, c = 0 a = 1, b = 1, c = 0 ^Piw 

l=k^2 = 2(kx2 + m) 

^T, k=lwl=2 + m k = 1 ^ m = - 1 . 

a 3 + b 3 + c 3 - 3abc = (a + b + c) (a 2 + b 2 + c 2 - ab - be - ca) 
i i 

a 3 + b 3 + c 3 - 3abc = ^ (a + b + c) {(a - b) 2 + (b - c) 2 + (c - a) 2 } 

sfsrK : a 2 + b 2 + c 2 - ab - be - ca 

= j (2a 2 + 2b 2 + 2c 2 - 2ab - 2bc - 2ca) 

= j {(a 2 - 2ab + b 2 ) + (b 2 - 2bc + c 2 ) + (c 2 - 2ca + a 2 )} 

= ^{(a-b) 2 + (b-c) 2 + (c-a) 2 } 
a 3 + b 3 + c 3 -3abc 



= (a + b + c) (a 2 + b 2 + c 2 - ab - be - ca) 

= j ( a + b + c ) {(a - b) 2 + (b - c)^ + (c - a) 2 } 
vqprrn ^i^a + b + e = 0^,Wa 3 +b 3 + c 3 = 3abc. 



« i^a 3 + b 3 +c 3 =3abc^?r, wra + b + c = O^Wa = b = c. 

Scovos ^ 




Vbto'os %5rXX© 



v58 

^ft^ c t <t\ (a - b) 3 + (b - c) 3 + (c - a) 3 I 

mm : qfi, A = a - b, B = b - c C = c - a. 
A+B+C=a-b+b-c+c-a=0 
^WkA 3 + B 3 + C 3 =3ABC 

(a - b) 3 + (b - c) 3 + (c - a) 3 = 3(a - b) (b - c) (c - a). 

00 a(b 2 - c 2 ) + b (c 2 - a 2 ) + c (a 2 - b 2 ). 

00 a 2 (b - c) + b 2 (c - a ) + c 2 ( a - b). 

(X) a (b - c) 3 + b (c - a) 3 + c(a - b) 3 . 

00 be (b 2 - c 2 ) + ca (c 2 - a 2 ) + ab (a 2 - b 2 ). 

($) a 4 ( b - c) + b 4 (c - a) + c 4 (a - b). 

0) a 2 (b - c) 3 + b 2 (c - a) 3 + c 2 (a-b) 3 . 

(X) x 4 (y 2 - z 2 ) + y 4 (z 2 - x 2 ) + z 4 (x 2 - y 2 ). 

00 a 3 (b - c) + b 3 (c - a) + c 3 ( a - b). 

OO x (y 2 + z 2 ) + y (z 2 + x 2 ) + z (x 2 + y 2 ) + 3xyz. 

(t£j3) yz ( y + z) + zx ( z + x) + xy (x + y) + 3xyz. 

(X) (x + l) 2 (y - z) + (y + l) 2 (z - x) + (z + l) 2 (x - y). 

(fr) b 2 c 2 (b 2 - c 2 ) + c 2 a 2 (c 2 - a 2 ) + a 2 b 2 (a 2 - b 2 ). 

00 (a + b + c) (ab + be + ca) - abc. 

00 x 3 - 6x 2 y + 12xy 2 - 8y 3 - 1. 

(0 a 6 + 18a 3 + 125. 

* i XX x2 -y z = y2 ~ zx = z2 ~ xy 0 ^r, wr <?f%3 ot, 

a b c 

(a + b + c) ( x + y + z) = ax + by + cz. 

« i XX (a + b + c) (ab + be + ca) = abc ^r, ^ GT, (a + b + c) 3 = a 3 + b 3 + c 3 . 
^ 111 3 

81 ^a 3 + ’B 3 + c 3 = abc^’ ^ C ^ Q t> c + ca + = 0 ^IX a = b = c. 

<t i XX x = b + c-a, y = c + a- b z = a + b- c^f, ot, 
x 3 + y 3 + z 3 - 3xyz = 4(a 3 + b 3 + c 3 - 3abc). 

^.8 i YFr (Rational Fractions). 







7 w ^ a2+a+1 Wf^JT 0 ^ I 

(x-a)(x-b) (a-b)(a-c) 

b 



^rt^t i (a-b)(a-c) + (b-c)(b-a) + (c-a)(c-b) 

= -(a-b)(c-a) + -(b-c)(a-b) + -(c-a)(b-c) 



a(b-c)+b(c-a)+c(a-b ) 

-(b-c)(c-a)(a-b) 

_ 0 

-(b-c)(c-a)(a-b) 

= 0 



[.*. a(b - c) + b (c - a) + c(a - b) 
= ab - ac + be - ba + ca - be 
= 0 ] 



^ i : 






a^ 



+ 



b 2 



+ 



a z 



(a - b)(a - c) (b - c)(b - a) (c - a)(c - b) 



a^ 



+ 



b 2 



+ 



a z 



-(a - b)(c - a) -(b - c)(a - b) -(c - a)(b - c) 
a 2 (b - c) + b 2 (c - a) + c 2 (a - b) 



-(a b)(b - c)(c - a) 

a 2 (b - c) + b 2 (c - a) + c 2 (a - b) = - (a — b) (b - c) (c - a) 5^U) 

. sm ^= ~( a - b) (b - c) (c - a) 

..smwi-r _ (a _ b )( b _ c )( c _ a ) -1 



SiK'si't vd i : 



a 2 - (b - c) 2 b 2 - (a - c) 2 c 

"I - ^ . .. V rt n ~ I - 



2 -(a-b) 2 






(a+ c^-b 2 (a+ b) 2 -c 2 (b+ c) 2 -a 2 

(a + b - c) (a - b + c) a + b-c 






(a + c + b)(a + c - b) 


a + b + c 


(b + c-a)(b-a + c) 


b-a + c 


(a + b + c)(a + b - c) 


a + b + c 


(c + a - b) (c - a + b) 


c + a-b 


(b + c + a)(b + c - a) 


a + b + c 


— c b-a + c , c + a 


-b 



a + b + c a + b + c a + b + c 
a+b-c+b-a+c+c+a-b a+b+c 



a + b + c 



a + b + c 



= 1 







{a^Cb-c^Kb-cj+l^+Cc-a^lCc-aj+f^+Ca-b^lCa-b) 

(a-b)(b-c)(c-a) 

a 2 (b-c)+(b-c) 3 +b 2 (c-a)+(c-a) 3 +c 2 (a-b)+(a-b) 3 

(a-b)(b-c)(c-a) 

a 2 (b-c)+(b-c) 3 +b 2 (c-a)+(c-a) 3 +c 2 (a-b)+(a-b) 3 (U 

a 2 (b - c) + b 2 (c - a) + c 2 (a - b) = -(a - b) (b - c) (c - a) 

(a - b) 3 + (b - c) 3 + (c - a) 3 = 3(a - b) (b - c) (c - a) S^Ji) 

/. (1) ^ Wf = a 2 (b - c) + b 2 (c - a) + c 2 (a - b) + (a - b) 3 + (b - c) 3 + (c - a) 3 
= - (a - b) (b - c) (c - a) + 3(a - b) (b - c) (c - a) 

= 2(a - b) (b - c) (c - a) 



^X~X*g = 2. 

(b-c)(c-a)(a-b) 



(t i : 



fax+r 



(x-y)(z-x) (x-y)(y-z) 



(az+1) 2 

(y-z)(z-x) 



(ax+1) 2 (y-z)+(ay+l) 2 (z-x)+ (az+1) 2 (x-y) /j\ 

(x-y)(y-z)(z-x) 

(1) <*Rr*w = (a 2 x 2 + 2ax + 1) (y - z) + (a 2 y 2 + 2ay + 1) (z - x) + (a 2 z 2 + 2az + 1) (x - y) 

= a 2 {x 2 (y - z) + y 2 (z - x) + z 2 (x - y)} + 2a{x(y - z) + y(z - x) + z(x - y)} + 
{(y - z) + (z - x) + (x - y)} 

"f^t x 2 (y - z) + y 2 (z - x) + z 2 (x - y) = - (x - y) (y - z) (z - x) 

x(y - z) + y(z - x) + z(x - y) = 0 (y - z) + (z - x) + (x - y) = 0 
(1) ^ = -a 2 (x - y) (y - z) (z - x) + 2a x 0 + 0 

= - a 2 (x - y)(y - z) (z - x) 

_-a 2 (x-y)(y-z)(z-x) = _ &2 



(x- y) (y - z) (z - x) 




'srMw 



4x 3 8x 7 _ 4x 3 ( 2x 4 ) 

x 4 +a 4 a 8 -x 8 x 4 +a 4 \ a 4 -x 4 / 



x 4 +a 4 



a 4 -x 4 +2x 4 _ 4x 3 a 4 +x 4 _ 4x 3 

a 4 -x 4 x 4 +a 4 a 4 -x 4 x 4 -a 4 



. ft®*, «sra* *icw PiMvr 



x 2 + a 2 a 4 -x 4 



x 2 + a 2 



x 2 +a 2 

a 2 -x 2 



2x 2x 2 

x 2 + a 2 ' + a 2 +x 2 



a 2 - x 2 



t 2 + a 2 



a 2 -x 2 +2x 2 
a 2 - x 2 



3^^= 1 + 2x = a-x + 2x = a + x = _J_ 

x + a a 2 + x 2 a 2 - x 2 a 2 -x 2 a-x 



3x - 8 
x 2 - 5x + 6 



(FPlt ^1?T 



3x - 8 = 2(x - 3) + (x - 2) 

x 2 - 5x + 6 (x - 3)(x - 2) 



— — + — !— 
x - 2 x - 3 



OTiwt ^at^Rr (th^t ew acwiuw 

(Partial fraction) ^?r i 

tw! ^Plc<Rr ^f^lrr ^s? «at^t ^ fer ^1 c«iIm| 

v ^ Nfx) 

ffpnw N(x) 'Q d(x) x i 'aiHHM* TjwfFf ^aww 21^0 ^aw 

(proper fraction) ^Tt ^?r N(x) ^ 'srtert ^ d(x) ^ 'srteit wW ^?r i ws N(x) ^ 

^ D(x) 4<r v\ wW W ^ats?#^ (Improper fraction) 

<i®il ^?T i 

__ x 2 + 1 ~ 2x 2 3x 2 

^ (x + 1) (x + 2) (x - 3) ( x + 1) (x + 2) 13 (x+l)(x + 2) 

i 

(?r, Wl* ^ 'gfat f*Rc^ '©ft ^R*q|^<p ©tw 







V\r 



CW, x2 t iV 8 = (x + 2) + 2 



x + 3 



x + 3 ' 



£j^© , *pFr 4M(.<i ^fepfa 5- ^Sjt5J*t <5 # c f's <HT ^ ^T Rw l 

5x - 7 

H I ;- — ^ ^^f^^EngppK^ri 



(x - l)(x - 2) 
5x - 7 



A +. B 



^iWt : *#, 

(x-l)(x-2) x — 1 x-2 

(1) <£& S'wI'wp (x - 1) (x - 2) «p <^<.*1 



( 1 ) 



5x - 7 = A (x - 2) + B(x - 1) 

*Tt x ^«T ^ilc«H<q tsrj I (2) i£R['$^?r x = 1 ^Pit5i *fft, 



( 2 ) 



5-7=A(l-2) + B(1 - 1)^T, — 2 = — A .\ A = 2 
^im(2) ^teMWx = 2#0^ 



10-7=A(2-2) + B(2- 1)^T,3 = B .\ B = 3 

5x - 7 _ 2 , 3 

(x - l)(x -2) x — 1 x-2 

i 



^<u : sjw ^fKt*r 2W*f (?r ^IW *ffW c^f^Tt c^s *fl^ : 

2 , 3 2(x - 2) + 3(x - 1) 5x - 7 



^PW = 



+ J_ = 2(x - 2) + 3(x - 1) 
x — 1 x-2 (x-l)(x-2) (x-l)(x-2) 






^Tt^fV I 



x + 8 

(x - 2)(x + 3) 






^ x + 8 _ A _l B 

(x - 2)(x + 3) x-2 x + 3 

(1) \ife>*M*K4 (x - 2) (x + 3)^M^p^^r^, 



x + 8= A(x + 3) + B(x - 2) 

^rr x *£rt ^®r ’srfOT ^oj i (2) x = 2 <iPic<j *rft. 



10 = 5A + 0, A = 2 

(2) ^tef^x = -3 5 = 0 + B (-5) ^T, B = - 1. 

(x _ X 2Xx + 3 f ^2 ' xT3 

3W '5J|t5? , tfi> 'Slfcf'fa* 'SJffSFf 2R>l1*^5 ’5®r I 



( 1 ) 

( 2 ) 




